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PREFACE 
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This  is  the  first  in  a  series  of  Technical  Notes  on  the 
utilization  of  the  computer  facilities  at  Letterman  Army  Institute  of 
Research  to  assist  in  mutagenicity  testing  as  part  of  the  institute's 
toxicology  program.  These  reports  will  detail  the  use  of  the  computer 
In  labelling  articles,  recording,  storing,  and  retrieving  data,  and 
data  analysis.  Both  the  Salmonella/Mammalian  microsome  (Ames)  and  the 
Drosophila  melanogaster  sex-linked  recessive  lethal  mutagenicity 
assays  will  be  covered.  These  reports  are  not  intended  to  cover  in 
detail  the  rationale  or  the  technique  involved  in  mutagenicity  testing 
by  these  assays. 
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COMPUTER-ASSISTED  LABELLING  IN  MUTAGENICITY  TESTING: 

The  Ames  Salmonella/Mammalian  Microsome  Mutagenicity  As$ay--Jederberg,  Sauers,  and  Pulliam 


The  Ames  Salmonella/Maramalian  Microsome  Mutagenicity  Assay  is  one 
of  a  standard  bank  of  tests  used  for  the  detection  of  mutagenic  agents 
(1).  It  involves  the  u.3e  of  several  genetically  altered  strains  of 
Salmonella  typhimurium  -  each  with  a  specific  mutation  in  the 
histidine  operon.  The  test  is  based  on  a  reverse  mutation  to  a 
wild-type,  prototrophic  phenotype  induced  by  the  test  compound.  In 
addition  to  the  reversion,  activation  by  microsomal  enzymes  is  also 
used  to  determine  if  any  potential  promutagens  exist. 

This  type  of  assay  requires  the  labelling  of  agar  plates  with 
information  concerning  the  dilution  of  the  test  substance,  the 
particular  bacterial  mutant,  the  presence  or  absence  of  microsomal 
enzymes,  and  replicates.  Since  all  assay  components  are  added  to  a 
tube  of  top  agar  prior  to  plating,  a  corresponding  number  of  labels 
must  also  be  generated.  This  requires  the  production  of  approximately 
400  labels  per  test  substance  and  approximately  300  labels  for 
controls  per  assay.  These  items  are  currently  hand-labelled  in  most 
laboratories.  We  have  designed  and  implemented  a  FORTRAN  V  program 
(with  subroutines)  for  the  rapid  generation  of  the  large  number  of 
unique  labels.  The  use  of  this  system  has  greatly  reduced  the  time 
spent  identifying  material,  guaranteed  accurate  correspondence  between 
the  top  agar  tube  and  the  target  plate,  and  insured  continuity  from 
the  initiation  to  the  termination  of  the  assay. 

This  technical  note  describes  the  programs  used  for  labelling  the 
numerous  articles  used  in  performing  th  assay.  For  a  complete 
discussion  of  the  nature  of  the  required  materials  for  the  assay,  the 
reader  is  referred  to  reference  1 . 

PROGRAM  DESCRIPTION 

The  main  program  (Appendix  A)  calls  a  series  of  subroutines  to 
generate  sterility,  quality,  positive  and  negative  control,  test 
compound,  and  dilutional  control  labels  (Appendix  B  through  K) .  The 
labels  are  generated  in  the  sequence  that  they  will  be  used  in  setting 
up  the  assay. 

Sample  runs  appear  in  Figures  1  through  11  (Appendix  L) .  As  the 
program  prepares  the  labels,  it  displays  a  message  (Figure  1).  Up  to 
ten  test  compounds  are  allowed  and  each  is  designated  with  an 


alphanumeric  field  of  up  to  ten  characters  in  length  (AN/10).  Up  to 
ten  dilutions  of  each  test  compound  are  allowed.  (In  the  figure,  the 
underlined  characters  are  entered  at  the  time  of  program  execution  by 
the  user . ) 

The  text  for  sterility  control  labels  appears  in  Figures  2  through 
5.  Sterility  controls  include  (a)  minimal  glucose  agar  (MGA)  and  the 
nutrient  broth  (Figure  2),  without  the  presence  of  mammalian  microsome 
solution  (S-9),  (b)  the  top  agar  and  S-9  mix  (Figure  3).  (c)  the 
diluent  and  histidine-biotin  mixture  (Figure  4),  and  each  of  the 
bacterial  cultures  (Figure  5). 

A  check  is  made  on  the  characteristic  nutrient  requirements  of  the 
strains  used  (Figure  6). 

Quality  controls  check  the  characteristic  responses  of  the  mutant 
strains  to  chemical  and  light  stimuli  (Figure  7). 

The  response  of  each  strain  to  known  positive  mutagens  is 
validated  (Figure  8). 

The  test  strains  are  grown,  both,  with  no  S-9  and  with  S-9  to 
check  the  spontaneous  mutation  rates  (Figure  9). 

At  the  begining  of  each  test  compound,  the  diluent  used  for  that 
compound  is  checked,  both,  with  and  without  S-9  (Figure  10). 

Each  test  compound  is  checked  with  each  tester  strain  of 
microorganism  in  the  presence  and  absence  of  S-9  at  each  dilution  of 
the  test  compound  (samples  represented  in  Figure  11). 

At  the  end  of  the  run  the  negative  and  sterility  controls  are  run 
again. 

After  the  text  for  all  the  labels  has  been  generated  and  stored  in 
the  file  labelled  "DLABELS"  the  user  is  so  notified  and  may  print  the 
labels  out  on  an  appropriate  device  (usually  a  printer  with  tractor 
feed).  The  test  is  formatted  so  that  the  labels  should  be  printed  on 
continuous-feed  single-width  stock  material.  These  may  be  obtained 
from  most  distributors  of  computer  supplies  and  office  forms.  The 
labels  are  standard  1  x  3.5  inches. 

DISCUSSION 

By  utilizing  the  program  and  subroutines  presented  in  this  report, 
we  have  realized  a  significant  saving  in  time  for  the  preparation  of 
materials  for  the  Salmonella/Mammalian  microsome  mutagenicity  assay. 
The  labels  have  also  been  of  great  help  in  maintaining  order  and 


uniformity  while  running  the  assay.  The  labelling  has  been  beneficial 
in  maintaining  conformity  with  the  rigid  requirements  of  the  Food  and 
Drug  Administration's  Good  Laboratory  Practices  Act  (2). 

CONCLUSION 

None 
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Append i x  A . 
AMESLABELS . FR 


C  —  PROGRAM  NAME:  AMESLABELS. FR 

- WRLTTEN  BY:  wARRErJ  W  JEDEKbEHG 

C  -  PURPOSE:  TO  PREPARE  LABELS  FOR  THE  AMES 

MUTAGENICITY  ASSAY. 

—  SUBROUTINES: 

SCLW.FR- STERILITY  CONTROL  LABELS  WRITTEN 
SUPPORTED  BY  SLAB. FR 
WCLW . FR- QU ALT ITY  CONTROL  LABELS  WRITTEN 
Pt'LW.ER-  POSIT IV E  CONTROL  LABELS  WRITTEN 
C  — -  iiCLW.FK-NEGATiVE  CONTROL  LABELS  WRITTEN 

C  -  ATLW.FR- TEST  COMPOUND  LABELS  WRITTEN 

C  —  KLBW.FK  SUPPORTS  ATLW.FR 

C  —  NLBW.FR  SUPPORTS  ATLW.FR 

C  — -  DLCLW.Fh  SUPPORTS  ATLW.FR 

C  -  TLCto . FR- END  RUN  STERILITY  CONTROL  LABELS  WRITTEN 

C  —  SUPPORTED  BY  SLAB.FR 

C  — 

DELETE  "ALABELE" 

OPEN  1 ,  "ALABELS",  ATT  =  "SOP" 

TYPE 

TYPE  "  READY  TO  MAKE  AMESLABELS:" 

TYPE  "  WAIT  . " 

DIMENSION  LT(t>) 

LT(<)  =  "ST" 

Ll;:>)  =  "AR" 

LT(^)  =  ”T  " 

LT ( 4 )  =  "RU" 

LT(5)  =  "N  " 


CALL  SCLW(LT) 
CALL  QCLW 

CALL  PCLW 
CALL  nolw(lt) 
CALL  ATLW 

LT( 1  ) 

LT  ( P ) 

LT  ( ) 

LT  ( 4 ) 

LT  (,  5 ) 

CALL  NCLWILT) 
CALL  TLCW(LT) 


=  "RU" 
=  "N  " 

M  M 


6 


Appendix  A. 
(CONTINUED) 

TYPE  "  ALL  LAfcELS  ARE  READY  ul  ' aLaLELS ' “ 

CLOSE  1 

END 
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Appendix  B. 
SCLW . FR 


C  PROGRAM  NAME:  SCLW.EK 

C  —  WRITTEN  BY:  WARREN  W  JEDERBERG 

- PURPOSE:  THIS  SUBROUTINE  WRITES  THE  STERILITY  CuKTkuL 

LABELS  FOR  THE  AMES  MUTAGENICITY  ASSAY.  SUPPORTED  BY  SLAB.FR. 

SUBROUTINE  SCLW  (LT) 

DIMENSION  NBUG(2),  LT(5) 

DO  99  I  =  1 ,2 
WRITE  (1,4) 

4  FORMAT  (2X  ."STERILITY  CONTROL"  t/,2X ,  "HGA  PLATE",  1,21, 

1 "ADD  WILD  TYPE" ,/ ,2X , " DO  NOT  ADD  S-9",/ ,2X,"24  HRS",/) 

99  CONTINUE 


DO  ’  00  I  = 1  , 2 
WHITE  ( 1  , 9 ) 

5  FORMAT  (2X, "STERILITY  CONTROL" ,/, 2X , "MCA  PLATE" ,/ ,2X , 

1 "ADD  NO  ORGANISM". /,2X, "DO  NOT  ADD  S-9’\/,2X,"24  HRS",/) 

1  00  CONTINUE 

DO  101  1=’ ,2 
WRITE  (1,6) 

6  FORMAT  (2X, "STERILITY  CONTROL", /,2X, "NUTRIENT  BROTH", /,2X, 
1 "ADD  NO  ORGANISM", /,2X. "DO  NOT  ADD  S-9",//) 

lul  CONTINUE 


DO  ’0  1  =  ’  ,4 
WRITE  (1,1)  Li 

1  FORMAT  (2X , "STEitlLiTY  CONTROL" , / ,2X , "TOP  AGAR’’,/, 

1 2X, "ADD  NO  ORGANISMS", /,2X, "DO  NOT  ADD  S-9",/,2X,5»A2,/) 
10  CONTINUE 


DO  20  1  =  ’  ,4  , 

WRITE  ( 1 , 2 )  LT 

2  FORMAT  (2X, "STERILITY  CONTROL", /,2k,  "TOP  AGAR'',/, 

1 2X, "ADD  NO  ORGANISMS", /,2X,"  ADD  S-9" ,/,2X,9A2,/) 

20  CONTINUE 

DO  iO  I  - 1  ,4 
WRITE  (<,';)  LT 

9  FORMAT  (2X, "STERILITY  CONTROL" ,/ ,2X ."DILUENT" ,/, 

1 2X , "ADD  NO  ORGANS  I  SMS" , / ,2X , "DO  NOT  ADD  S-  j " , / ,2X ,9A2 ,/ ) 
90  CONTINUE 
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Appendix  B. 
(CONTINUED) 


DO  K)2  1  =  1  ,2 
WHITE  0,7)  LT 

7  FORMAT  (2X,  "STERILITY  C0I.,TR0L",/,2X,  "HiS-BIJ  KIX",/,2X, 
'"ADD  NO  ORGANISMS”, /,2X, "DO  NOT  ADD  S-9",/,2X,5A?,/) 

’02  CONTINUE 


TA  98 

NBUG(1 )  =  "  " 

NBUG(2)  =  "98" 

CALL  SLAB (NLUG.LT) 

TA  100 

1>BUG(  1 )  =  "  1" 
NBUG(2)  =  "00" 

CALL  SLAB (NBUG.LT) 

TA  1535 

KBUG(1 )  =  "15" 
HBUG(2)  -  "35" 

CALL  SLAB(NBUG.LT) 

TA  1537 

NBUG(2)  =  "37" 

CALL  SLAB( NBUG.LT) 

TA  1533 


NbUG(2)  =  "38" 

CALL  SLAL(NBUG.LT) 

-  READY  MESSAGE 

TYPE  "  STERILITY  CONTROL  LABELS  ARE  READY  I«  'ALABELS'” 
RETURN 


Appendix  C. 
QCLW . FR 


0 

C 

C 

C 

c 


—  PROGRAM  NAME: 

—  WRITTEN  BY: 

—  PURPOSE: 


QCLW.FR 

WARREN  W  JEDERBERG 

THIS  SUBROUTINE  WRITES  THE  QUALITY  CONTROL 


LABELS  FOR  THE  AMES  MUTAGENICITY  ASSAY. 

SUBROUTINE  QCLW 
DIMENSION  NBUG(2) 

WRITE  (’ ,’ ) 

FORMAT (2X , "0. 1  H  HIS  &  0.5  BIOTIN"./, 

’2X,"TA:  1  555 ,  ’557,  ’55B",/, 

22X , "DO  NOT  ADD  S-;j  " ,  / ,  ?X ,  "DO  NOT  ADD  TOP  AGAR",//) 

WRITE  (’  ,2) 

FORMAT (2X ,"0.1  M  HIS  3  0.5  BIOTIN",/, 

’ 2X , "TA :  OB,  ’00,  WT",/, 

22X , "Do  NOT  ADD  S-9" , / ,2X , "DO  NOT  ADD  TOP  AGAR",//) 

WRITE  (i,5) 

FORMAT ( 2X , "0. 5  BIOTIN  ONLY",/, 

1 2X , "TA :  ’5/;.,  ’55'/,  ’55*",/, 

22X , " DO  NOT  ADD  S-J " , / , 2X , "DO  NOT  ADD  TOP  AGAR”,//) 

WRITE  (’ ,4) 

FORMAT (2X, "0.5  BlOTiN  ONLY",/, 

’2X,"TA:  OB. ,  ’00,  WT",/, 

22 X , "DO  NOT  ADD  S-9”,/,2X,"DO  NOT  ADD  TOP  AGAR",//) 

WRITE  (’,5) 

FORMAT (2X , "QUALITY  CONTROL" , /,2X , "UV  LIGHT:  C  SECONDS",/, 
12X,"TA:  ’555,  ’5 1 55B" , / , 

22X , " DO  NOT  ADD  S-B " , / ,2X , "DO  NoT  ADD  TOP  AGAR",/) 

WRITE  (’ ,C) 

FORMAT (2X ."QUALITY  CONTROL" ,/ ,2X , "UV  LIGHT:  h  SECONDS",/, 
’ 2X,”TA:  9B,  ’00,  WT”,/, 

22 X , "DO  NOT  ADD  S-9",/,2X,"DC  NOT  ADD  TOP  AGAR",/) 

NBUG ( 1 )  =  "  " 

N  BUG  ( 2  j  =  "Bo" 

WRITE  (’,7)  NLIIG 
WRITE  (’.o')  libUG 
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Appendix  C. 
(CONTINUED) 


ri 


i 


•i 


i 


>■ 


NBUG( 1 )  =  "  1" 
NBUG (2)  =  "00" 

WHITE  (1,7)  NBUG 
WHITE  (1,7)  NBUG 

NBUG ( 1 )  =  "’b" 
NBUG (2)  =  "5b" 


WRITE  ( 1 , 7 )  II BUG 
WHITE  (S7)  NBUG 


NBUG(2) 

s  11 

*ri  »« 

)  1 

WHITE  (1 

.7) 

NBUG 

WHITE  (’ 

,7) 

NBUG 

NBUG  ( 2 ) 

_  ti 

JH" 

WHITE  ('' 

.7) 

NBUG 

WHITE  (i 

,'i  j 

NBUG 

FOHj’j  .VI'  ( ?}. ,  "  Wt'  ALI TY  CO  NTH  01. " ,  / ,  2X  ,  "  OR  Y3LAL  VIOLET",/, 


12; 


,r; 


TOP  AGAR",//) 


i;LUG(i)  -  "  " 

NBUG  (2;  =  "S)B" 

WHITE  (1,8)  li BUG 

NBUG ( 1  )  =  "  1  " 
NBUG (2)  =  "00" 


WHIT£(1,0)  NBUG 

NBUG(I)  =  "1b" 
NBUG (2)  =  "57" 


WRITE  (1,8)  NBUG 

6  PORK AT  (2X, "QUALITY  CONTROL" ,  /  ,2a  ," AKPICILLIH"  ,  / , 

1 2X, "TA" , 1 X,2A2, / ,2X , "DO  NOT  ADD  TOP  AGAR",//) 


C  —  END  hEOoAGE 

TYPE  "  QUALITY  CONTROL  LABELO  AKK  HEADY  IN  * ALABELG ’ " 

RETCH!) 

Elt  1 1 

n 


o  o 


Appendix  D. 
PCLW  .  FR 


C  —  PROGRAM  NAME:  PCLW.FR 

—  WHITTEN  BY:  WARREN  W.  JEDERBERG 

—  PURPOSE:  THU  SUBROUTINE  WRITES  THE  POSITIVE 

C  — -  CONTROL  LABELS  FOR  THE  AMES  MUTAGENICITY  ASSAY. 

C  — 

SUBROUTINE  PCLW 
DIMENSION  KOMP(S ) , NBUG (2 ) 

C  BP  2  UG 

NBUG ( 1 )  =  "  " 

NBUG  (2)  =  ”')8" 

KOMP ( 1 )  =  "BP” 

KOMP ( 2 )  =  "  " 

KOMP(j)  =  "2  " 

K0HP(4)  =  "UG" 

KOh;P(5 )  =  "  ” 

DO  10  i=i  ,6 

WRITE  (i,l)  NBUG, KOMP 

1  FORMAT ( 2X , " POS 1TI VE  CONTROL" , / ,2X, "TA" , 1 X ,2A2, / , 

12X,5A2,/,2X,"  ADD  S-9",//) 
iQ  CONTINUE 

HB13G  ( i )  =  "  •>" 

NBUG (2)  =  "00" 

DO  20  1=1,6 
WRITE  (l,i)  NBUG , KOMP 
20  CONTINUE 

NBUG ( i )  =  "IS" 

NBUG (2)  =  "57" 

DO  .50  !  =  ■»  ,  f. 

WRITE  (i,l)  NBUG,  KOMP 
'50  CONTINUE 

NBUG  (2)  =  "5><” 

DC  40  I=i,6 

WRITE  (i,l)  NBUG ,  KOMP 
40  CONTINUE 
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Appendix  D. 
(CONTINUED) 


C  I)HBA  20  UG 

KCMP(l)  =  "DM" 

K0MP(2)  =  "BA" 

KOMP (3)  =  "  2" 

K0MP(4)  =  "0  " 

K0MP(5)  =  "UG" 

NBUG(0  =  "  " 

NBUG(2)  =  "98" 

DO  50  I  =  <  ,6 
WHITE  (1,1)  N3UG.K0MP 
5C  CONTINUE 

tibUG  ( 1  )  =  "  i " 

KEUG (2)  =  "00" 

DO  60  1*1,6 
WHITE  (1,1)  NbUG.KOMP 
60  CONTINUE 

NBUG(1)  =  " 1 5 “ 

MBUG(2)  =  "57" 

Du  70  1*^,6 
WHITE  (1,1)  N BUG , KOKP 
70  CONTINUE 

KBUG (2 )  =  "30" 

DO  80  1-1,6 
WRITE  (1,1)  NBUC.KOMP 
80  CONTINUE 

C  AF  2  UG 

K0MP(1)  *  "AE” 

KOMP ( 2 )  =  "  2" 

K0MP(3)  -  "  U" 

K0MP(4)  -  "G  " 

K0MP(5)  *  "  " 

NBUG( 1 )  =  "  " 

NBUG(2)  =  "9H" 

DO  90  I*1 ,6 

WHITE  (1,1)  NBUG,  KOMP 
90  CONTINUE 
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Appendix  D. 
(CONTINUED) 


nbugO)  =  "  1“ 

NBUG(2)  =  "00" 

DO  ’00  I  =  i  ,6 
WRITE  (1.1)  NBUG,  KOMP 
’00  CONTINUE 

NjuUO(i)  =  "15" 

NBUG(2)  =  "38" 

DO  HO  l  =  i  ,6 
WRITE  (i,i)  NBUG,  KOKP 
HQ  CONTINUE 

C  MNNG  2  UG 

KOMP( 1 )  =  "MN" 

K0MP(2)  =  "NG" 

KOKP ( 3 )  =  "  2" 

K0MP(4)  =  "  U" 

K0MP(5)  =  "G  " 

NBUG  ( i  )'  =  "  i" 

NBUG (2)  =  "00" 

DO  ! 20  I=’,6 

WRITE  (',2)  NBUG,  KOHP 

2  FORhAT  (2X , " POEiTIV E  CONTROL" ,/ ,2X , "TA" , 1 X ,2A2, /, 
i 2X, 5A2 , /2X, "DO  WOT  ADD  S-)",//) 
i20  CONTINUE 

NBUG ( i )  =  "IS" 

NBUG  (2)  =  "33" 

K0MP(4)  =  "0  " 

K0MP(3)  *  "UG" 

DO  i 30  I=i,6 
WHITE  (i,2)  NBUG,  KOKP 
i'30  CONTINUE 

C  -  HEADY  KEBGAGE 

TYPE  "  POSITIVE  CONTROL  LA DELE  ARE  HEADY  IN  ’ALABELS'" 
RETURN 

end 
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o  o  o 


Appendix  E. 
NCLW.FR 


C  — 
C  — 


C 


<0 


20 


30 


40 


50 


PROGRAM  NAME:  NCLW.FR 

WRITTEN  BY:  WARREN  W  J ODER BERG 

PURPOSE:  THIS  SUBROUTINE  PREPARES  THE  NEGATIVE 

CONTROL  LABELS  FOR  THE  AMES  MUTAGENICITY  ASSAY. 

SUBROUTINE  KCLW(LT) 

DIMENSION  NBUG(2),  LT(5) 


NO  S-9 

NBUG  ( 1  )  =  ’’  " 

NBUG (2)  =  "9B“ 

DO  10  >1,6 

WRITE  (1,1)  NBUG,  LT 

FORMAT  ( 2X , ” NEGATIVE  CONTROL" , / , 2X , "Ta " , 1 X , 2A2 , / , 
1 2X, "DO  NOT  ADD  S-9",/,2X,5A2,//) 

CONTINUE 

NBUG ( 1 )  *  "  1” 

NBUG (2)  *  "00" 


DO  20  >1,6 

WRITE  (1,1)  H BUG , LT 

CONTINUE 


NBUG ( 1 )  =  "1y" 
NBUG (2)  =  "35" 


DO  30  1=1  ,6 

WRITE  (I,1)  NBUG.LT 

CONTINUE 


NBUG (2)  =  "37" 


DO  40  1*1 ,6 

WRITE  (i,1)  NBUG,LT 

CONTINUE 

NBUG(2)  =  "3B" 

DO  50  I*1  ,6 

WRITE  (S1  )  NBUG.LT 

CONTINUE 
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Appendix  E. 

(CONTINUED) 

WITH  0-1 

NiiUG(')  =  "  " 

NBUG (2)  =  "9  b" 

BO  60  1-1,-, 

WRITE  (i,2)  NBUG.LT 

2  FORMAT ( 2X , "NEG AT 1 V E  CONTROL" , / , 2X , "TA " , 1 X , 2A2 , / 

1 2X, "  ADD  3-9",/,2X,5A2,//; 

60  CONTINUE 

NBUG(')  =  "  i" 

NMJG  (2 )  =  "00  " 

DO  70  I  =  i  ,6 
WRITE  (i,2)  NBUG.LT 
70  CONTINUE 

i:bug(i)  =  "15" 

NBUG (2)  =  "65" 

DC  30  I=i  ,6 
WRITE  (i,2)  NBUG.LT 
bO  CONTINUE 

NBUG(2)  =  "61" 

BO  90  I=i,6 
WRITE  (',2)  NBUG.LT 
90  CONTINUE 

NBUC(2)  =  "5b" 

DO  100  r=i,6 
..'RITE  (i,2)  NBUG.LT 
'00  CONTINUE 

- READY  HEIR 'AG E 

TYPE  "  NEC  AT  1 V  E  CONTROL  LABELb  ARE  READY  IN  ’ALABELS 
RETURN 


o  o  o  o 


Appendix  F. 
ATLW  .  FR 


PROGRAM  RAKE:  ATLW.FR 

WRITTEN  BY:  WARHEIJ  W  JEDERBERC 

PURPOSE:  THIS  SUBROUTINE  WRITE  THE  TEST  COMPOUND 

LABELS  FOR  THE  AMES  MUTAGENCITY  ASSAY.  IT  USES  THE 
SUBROUTINES  DLCLW.FR,  KLBW.FK ,  NLBW.FK. 

SUBROUTINE  ATLW 
DIMENSION  NBUG(2),  KN(5) 

C  GET  THE  NUMBER  OF  TEST  COMPOUNDS 
TYPE 

TYPE  "  HOW  MANY  TEST  COMPOUND^ 

ACCEPT  "*",NC 


C - 

C  — 


C  WRITE  LABELS  FOR  EACH  COMPOUND 

DO  10  1=1 ,NC 
TYPE 

WHITE  (’0,1)  I 

1  FORMAT  ("  WHAT  IS  COMPOUND  ih  " , 1 X , 12, IX , " ( AN/1 0)  ?" ) 
READ  (”,2)  (KN(IL),  IL=’,5) 

2  FORMAT  (5A2) 

C  HOW  MANY  DILUTIONS  FOH  THIS  COMPOUND 

20  CONTINUE 

TYPE 

TYPE  "  HOW  MANY  DILUTIONS  FOR  THIS  COMPJUND  ?" 

ACCEPT  "*" , N 

IF  (N.GT.10)  GO  TO  30 

C  MAKE  DILUTIONAL  CONTROL  LABELS 

CALL  DLCLW  (KN) 

DO  ’00  J-1,H 


C  BY  BUG  -  NO  3-9 

NBUG(’)  =  "  " 

NBUG ( 2 )  =  "90" 

CALL  KLBW  (NBUG.KN , J) 

NBUG(’)  =  "  ’" 

NBUG (2)  =  "00" 
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Appendix  F. 
(CONTINUED) 

CALL  KLBW  ( NBUG ,KN  ,  j) 

MBUG(1)  -  M15" 

NBUG(2)  =  "lb" 

CALL  KLBW  (KBL'C ,KIi , J) 

NBUG (2)  =  "1!" 

CALL  KLBW  (KBUG.KN.J) 

NBUG(2;  =  "*J" 

CALL  KLBW  (NBUG ,KN ,  J ) 

C  bY  BUG  WITH  S-9 

NRUG( 1 )  =  "  " 

NBUG  (2)  =  "98" 

CALL  NLLW  (NBUG ,KN , J) 

NBUG(’ )  =  "  i " 

NBUG (2)  =  "00" 

CALL  HLBW  (hbug.kn.j) 

NBUG( 1  )  =  "'V 

N PUG ( 2 )  =  "25" 

CALL  NLBW  (NBUG ,KN ,J ) 

NBUG (2)  =  "11" 

CALL  NLBW  (NBUG.KN ,  J) 

NBUG  (2)  =  U'X' 

CALL  NLBW  (NBUG.KN ,J) 

’00  CONTI  [’.UK 
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Appendix  F. 
(CONTINUED) 


WHITE  I 

3  FORMAT  ("  LABELS  FOR  TEST  COMPOUND  » : " , 1 X , IP, 1 X , " ARE  READY  IN  ' ALABELS ’ " ) 
’0  CONTINUE 
RETURN 
ERROR  NOTE 
30  CONTINUE 
TY  P£ 

TYPE  "**  ERROR  **  ERROR  **" 

TYPE  "NC  MORE  THAN  ’0  ALLOWED" 

GO  TO  ?0 


o  o  o  o 


Appendix  G. 
DLCLW . FR 


program  name:  dlclw. fr 

WHITTEN  BY:  WAkriLII  w  J ELENBERG 

PURPOSE:  THIS  SUBROUTINE  PREPARES  THE  DILUTICN'AL 

CONTROL  LABELS.  IK  SUPPORT  OF  ATLW.FH  FUR  THE 
AMES  MUTAGENICITY  ASSAY. 

SUBROUTINE  DLCLW  (KN) 

DIMENSION  KK  ( B  ) 

C  HO  S-9 

ro  SO  I=1  ,4 
WRITE  (i  ,1  )  KN 

1  FORMAT  (2X,"Bi  l.UTIONAL  CONTROL"  , / , 2X , "COMPOUND: "  , 1 X  ,BA2 , / , 

1 2X , "ADD  NO  ORGANISMS",/, 

1 ?X , "Do  NOT  ADD  S-y",//) 
jO  CONTINUE 


C - 

c  --- 


C  WITH  3-9 

DO  BO  J  =  *  ,4 
WRITE  ( 1 ,2)  KN 

2  FORMAT  (2X , "DI LUT1 ONAL  CONTROL" ,/ ,2X , "COMPOUND :", 1 X ,5A2 ,/ , 
1 ?X , "ADD  NO  ORGANISMS",/, 

^X.PX,"  ADD  s-9",/7; 

BO  CONTINUE 

C  — —  —  READY  MRSSAG-i 
TYPE 

TYPE  "  DJLUTIONAL  CONTROL  LABELS  ARE  READY  IN  ’ALABELS"’ 

RETURN 

END 
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Appendix  H 
KLBW .PR 


C  — - 
C 

C - 

c  — 
c  — 
c  — 


PROGRAM  NAME:  KLBW. r it 

WR  ITT  Eli  BY:  WARREN  W  J  ED  ER  BERG 

PURPOSE:  THIS  SUBROUTINE  SUPPORTS  THE  SUBROUTINE 

ATLW.FK  IK  WRITING  THE  TEST  COMPOUND  LABELS  FOR  THE 
A.-.ES  MUTAGENICITY  ASS/.Y. 

SU  BKOUT I N  E  KL  5*'  ( N  BUG ,  KN  ,  J  ) 

DIMENSION  NBUG (2) ,KN (5 ) 


» 


C  NO  S-9 

DO  20  JK=1 ,6 

WRITE  (1,i)  NBUG,  ( KN  (  i  )  I  =  \U),J 
1  FORMAT  (2X, "TEST  SUBSTANCE" ,/,2X , "TA" , 1 X , 2A2, / , 
'  2 X ,  "  COMPOUND :  "  , 1 X  ,  ‘j  A2 .  /  ,  2X , "  DI  LOT  IOU  :  " , 1 X  ,  1 2 .  / , 
22X ,  "DO  NOT  ADD  3-f'",/) 

20  CONTINUE 
RETURN 
END 


o  o  o 


I 


Appendix  I  . 
NLBW  .  FR 


C - PROGRAM  NAME:  NLBW. Fit 

C  -  WRITTEN  BY:  WARREN  W  JEDERBEP.G 

C  -  PURPOSE:  THIS  SUBROUTINE  SUPPORTSTHE  SUBROUTINE 

ATLW.FR  IN  WRITING  THE  TEST  COMPOUND  LABELS  FOR  THE 
AKEB  MUTAGENICITY  ASSAY. 


SUBROUTINE  NLBW  (NBUG.KN ,J) 
DIMENSION  NBUG(2)  ,KH{‘j) 


r 


C  WITH  S~) 

DO  20  JK=1 ,6 

WRITE  ( '  , 1 J  N BUG , ( KN ( I ) 

1  FORMAT  (2X , "TEST  SUBSTANCE" ,/ ,2X , ”TA" , 1 X, 2A2,/, 
TX,  "COMPOUND :  " , 1 X ,  v A2 , / , 2X ,  "DILUTION :  " , 1 X ,  12 ,  / , 
22X,"  ADD  S 
?u  CONTINUE 
RETURN 
END 


r 


4 
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Appendix  J. 

TLCW.FR 

PROGRAM  1W.ME:  TLCw.FK 

WRITTEN  BY:  WARREN  W  JEDERBERC 

PURPOSE:  THIS  SUBROUTINE'  Will  TEG  TilK  SIEa  LLITY  CONTROL 

LAbELS  FOR  THE  AMES  MUTAGENICITY  ASSAY.  SUPPORTED  LY  SLAb.Fk. 
( END  RUN) 

SUBROUTINE  TLCW  (LT) 

DIMENSION  EBUG(2),  LT ( b  j 

DO  '0  I=1 ,4 
WRITE  (V)  LT 

FORMAT  (2X,"STEK1L»TY  CONTROL" , / , 2X , "TOP  AGAR",/, 

1  2X, "ADD  110  ORGANISES" ,  / ,2X , "DO  NOT  ADD  S-9 "  , /  ,?X, 9A2 ,/ ) 

'0  CONTINUE 

DO  20  i=1 ,4 
WRITE  ( 1 ,2)  LT 

2  FORMAT  (2X, "STERILITY  CONTROL" ,/ ,2X , "TOP  Au Ah " , /  , 

1 2X , "ADD  KO  ORGAN! SMS" , / ,2X,”  ADD  S- )" , / ,?X,5A2,/ ) 

20  CONTINUE 


DO  AO  ,2 
WHITE  (V*)  LT 

FORMAT  (2X, "STERILITY  CONTROL" ,/,2X , "HIS-iiiO  M1X",/,2X, 
1 "ADD  NO  ORGANISMS", /,2X,"LQ  NOT  ADD  3-0",/ ,?X,5A2,/ ) 
so  continue 

c  TA  <)G 

nbugO)  *  "  " 

NBUG(2)  *  "9d" 

CALL  SLAB(NBUG.LT) 

C  TA  1 00 

NEUGt1 )  =  "  1  " 

NbUG(2)  =  "GC" 

CALL  SLAb(NbUG,LT) 

c  ta  v;-5 

NLUG  ( 1  )  -  "V 
Iu-JGU)  =  V 
CALL  SLAb( NLUG , LT ) 
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Appendix  J. 
(CONTINUED) 


C  TA  1*>57 

HBUu(2)  =  "v" 

CALL  SLAB(iibUG.LT) 

C  TA  1 

IJBUG  (?)  =  "•<*" 

CALL  SLAB(  NbliG ,  LT ) 

C  -  READY  EESGAGE 

TYPE  "  STERILITY  CONTROL  LABELb  ARE  READY  IK  ’  ALAbELG 

ty pi;  "  (end  run)" 

RETURN 

END 
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Appendix  K. 

SLAB .FR 

PROGRAM  NAME:  SLAB. PR 

WRITTEN  BY:  WARREN  W  JED EH BERG 

PURPOSE:  THIS  SUBROUTINE  IS  SUPPORTING  THE 

WRITING  OP  STERILITY  CONTROL  LABELS  FOR  THE  AMES 
MUTAGENICITY  ASSAY.  USED  BY  SCLW.FR. 

SUBROUTINE  SLAB  (NBUG.LT) 

DIMENSION  NBUG (2 ) ,  Lri(U) 

DC  <0  1*1  ,4 
WHiTE  (V)  NBUG.LT 

FORMAT  (MX , "STERILITY  CONTROL"  ,/,2'A,  "TA" , i X ,2A2 ,/, 

1  2X, "ADD  NO  TOP  AGAK",/,2X,'*D0  NOT  ADD  S-'-> "  ,  / ,2X, BAP ,  / ) 
CONTINUE 
RETURN 
END 
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1 


Figure  1.  Sample  run  of  AMESLABELS . FR 


)  X  AliKSLALELS 


HEADY  TO  MAKE  AM  E.J  LABELS : 

WAIT  . 

STERILITY  CciilROL  LABELS  AKfc.  READY  Hi  '  ALA  HELD 1 
QUALITY  CONTROL  LABELS  ARE  READY  IN  ’ALABELS’ 
POSIT!  Vl  CONTROL  LABELS  ARK  READY  IU  * ALABELS ' 
NEGATIVE  CONTROL  LABELS  ARE  READY  IN  ’ALABELS' 

HOW  MANY  TEST  COMPOUNDS  ? 

*2 


W HAT  IS  COMPOUND  p:  1  wWO)  ? 

CKPNL  v\ 

liC  K  MANY  LiLDYI OHS  FOR  THIS  COMPOUND  ? 

*2 


LlLUTIoNAL  COwT'ROL  La  BEDS  ARE  RSaDY  aN  '  ALABELo’ 

labels  for  test  Cur: pound  ,c  1  are  ready  in  • ala beds' 

WHAT  IS  OOI'POoND  :  2  (AH/10)  9 

CMPUD 

HOW  MANY  DiiiUTIO&S  FOR  THIS  COMPOUND  ? 

*2 


Di  LUTICiiAL  CONTROL  LABELS  ARE  READY  IN  'ALABELS' 


LABELS  FOR  TEC?  Co 
N EG  AT i V E  CONTROL  L 
STERILITY  CONTROL 


mpound  m  ■>  ark  ready  in  'alabels 
AH.  ELS  are  ready  in  'alabels' 

LABELS  AitE  RE/iOY  IiJ  'ALABELS' 


(END  RUN) 

ALL  LrtBKLS  ARE  READY  IIJ  'A  LA  DELS ' 


) 
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Figure  2 


.  Sample  Label  Texts  for  Sterility  Controls 
(MGA  and  Nutrient  Broth) 


FTF'ur.ny  '■'ontrol 
MGA  PLATE 

Ann  \vtld  type 
no  mot  Ann  s-o 
7  A  HRS 


STERILITY  CONTROL 
MCA  PLATE 

apd  wile  type 
no  NOT  ADD  0-9 
7  A  MHO 


STERILITY  CONTROL 

MGA  PLATE 

APE  MO  ORGAN TOM 

no  not  add  s-9 

7A  HRS 

STERILITY  CONTROT. 
MGA  PLATE 
ADD  NO  ORGANISM 
m  NOT  ADD  0-9 
7*  HRS 

STERILITY  CONTROL 
NUTRIENT  BROTH 
Ann  MO  ORGANISM 
no  not  aod  s-9 


STERILITY  CONTROL 
NUTRIENT  BROTH 
AOD  NO  ORGANISM 

no  not  Ann  s-9 


Figure  3.  Sample  Label  Texts  for  Sterility  Controls 

(Top  Agar) 

STEP  TLTTY  CONTROL 

TOP  AGAR 

ADD  NO  ORGANISMS 

no  not  add  s-° 

START  PUN 

STERTLTTV  CONTROL 

TOP  AGAR 

ADD  NO  ORGANISMS 

no  not  add  g-o 

START  RUN 


STERILITY  CONTROL 
TOP  AGAR 
AOD  NO  ORGANISM'S 
no  WOT  ADD  0-0 
START  RUN 


STEP  J  LTTY  CONTROL 
TOR  AGAP 
Ann  mo  organisms 
f.V»  MQT  ADR 
START  RUM 


STEP n, TTY  CONTROL 

TOP  AGAR 

ARP  MO  (,’RG A1  'I'-’VS 

add  s-° 

START  RUN 


STERILITY  CCNTRfiL 
TOF  AGAR 
ADR  NO  ORGAiNTSv,s 
ADD  S-R 
START  RUM 


STERILITY  CONTROL 
TOP  AGAR 
A  po  Mf*  orcahismc 
Ann  g-° 

START  R’jN 

STERTLITY  CONTROL 
TOP  AGAP 

Ann  MO  organisms 
Ann  s-° 

P*|h' 
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Figure  4.  Sample  Label  Texts  for  Sterility  Controls 
(Diluent  and  His-Bio  Mix) 


STERILITY  CONTROL 
DILUENT 

ADO  MO  ORGANS TSMS 
nn  NOT  ADO  0-0 
START  RUM 


STERILITY  CONTROL 
DILUENT 

ADD  NO  ORGANS  IS*>E 
CO  NOT  ADO  t"~°, 
START  RUN 


STERILITY  CONTROL 
DTLUENT 

ADO  MO  ORGANS TSMF 
DO  NOT  *PD  0-0 
qmART  R'N 


STERILITY  CONTROL 
DILUENT 

ADD  MO  ORGANS  TSA'S 
DO  NOT  ADD  G-S 
START  RUN 


STERILITY  CONTROL 
HTS-hIO  MIX 
A UD  MO  OROAMTRMf 
DO  NOT  ADD  S-9 
START  RUM 


STERILITY  CONTROL 
HTS-RIO  Mix 
ADD  MO  ORGANISMS 
DO  NOT  ADD  S-9 
START  RUN 


Figure  5 


Sample  Label  Texts  for  Sterility  Controls 
(Microbial  Strain  Checks) 


rm:niLTTY  o. Minor, 

>jy>  no 

Ann  mo  'nn  ac.m' 

TV)  Mf’T  Ann  C_n 
START  RMV 


STF.RILTTY  CONTROL 
TA  r,P 

Ann  NO  TOP  ASAP 
no  •iot  *ro  n-9 
START  Pl’M 


STERILITY  0''vTIV’L 
TA  ’V 

Ann  MO  'ITT  AOAP 
m  t'pt  Ann  f--«p 
r'TAF.T  n'.'M 

sterility  control 

TA  °P 

ADD  VO  •”r  [  ''’M' 
pO  M ryr  ~_r 

<,r",'p,j' 

S I'l'i'.P  )  [  TTY  ooNv.-pt, 
TA  IPO 

A,pn  vn  T Mi¬ 

ne)  \iry  -  f\\\r  f..r 

START  T'H't 
’ 'TOP  T T  T7‘V  fv!MTfJ',f. 

TA  1  no 

A  OP  mo  '■’on  'ey,  i 

IV'  \|/vp  A'*1''  ' ' _ r~- 

start  ratv 


OTFPJT.TTV  '"-iMT-irr, 
T.A  1  on 

Ann  -ip  top  t 1 
no  mo"  '.nn  <:-o 
START  PIP’ 


STFRILTTV  pp-OT'M. 
TA  100 

ADO  MO  Top  ASAP 

no  not  ado  s-n 
CTART  PIN 


Figure  5.  Sample  Label  Texts  for  Sterility  Controls 

(Microbial  Strain  Checks) 

CONTINUED 

STERILITY  CONTROL 

TA 

ADD  NO  TOP  AGAR 
no  NOT  .ADD  S-Q 
START  PUN' 


STERILITY  CONTROL 
TA  ISIS 

ADD  NO  TOP  AGAR 
DO  NOT  ADD  S-n 
START  RUN’ 

STERILITY  CONTROL 
TA  1 SSS 

ADD  MO  TOP  AGAR 
DO  NOT  ADO  o-9 
START  RUN 

STERILITY  CONTROL 
TA  .1535 

ADD  NO  TOP  AGAR 
r'0  mot  ADD  S-9 
START  RUN 


STERILITY  CONTROL 
TA  1537 

ADO  NO  TOP  AGAR 
DO  MOT  ADD  S-« 
START  RUN' 

STERILITY  CONTROL 
TA  I.5.T7 

ADD  NO  TOP  AGAR 
DO  n'OT  ADD  S-° 
START  RUN 


STERILITY  CONTROL 
TA  1 537 

ADD  NO  TOP  AGAR 
DO  NOT  ADD  S-° 
START  RUN 


STERILITY  CONTROL 
TA  .1537 

ADD  NO  TOP  AGAR 
DO  MOT  ADD  S-0 
START  RUN 
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Figure  5.  Sample  Label  Texts  fcr 

(Microbial  Strain 
CONTINUED 

Sterility  Controls 
Checks) 

STERILITY  CONTROL 

TA  1  sir* 

Ann  NO  TOP  ACAR 
no  mot  Ann  s-o 

START  RUN 

STERILITY  CONTROL 

TA  1 

Ann  NO  TOP  AGAR 

no  not  Ann  s-« 

START  RUN 

STERILITY  CONTROL 

TA  1  LIP 

Ann  wo  top  agar 
do  noi'  a  m  r~9 

START  RUM 

STFRTLin'  ccm’JT'OL 

TA  IRIS 

ADO  N’C  TOP  AGAR 

DO  MOT  AOP  f~r' 

START  RUN 

Figure  6.  Sample  Label  Texts  for  Microbial  Nutrient 

Requirements 

<1.1  N  tlin  U  0.5  BIOTIN 
TA:  1939,  151?, 
nj  NOT  ADD  R-9 
DO  NOT  a DD  TOP  ACAR 


0.1  M  FIR  K.  0.5  RTOTTV 
TA:  9R ,  3  00,  AT 
DO  NOT  ADO  f;-0 
DO  NOT  ADD  TOP  AGAR 


0.9  BTOTTM  ONLY 
TA:  lf.3%  ISOT,  19-30 
DO  NOT  ADD  0-9 
DO  MOT  ADD  TOP  AGAR 


('.5  F TOT IN  ONLY 
TA:  OR,  100,  WT 
DO  MOT  ADD  S-° 

DO  NOT  ADD  TOP  AGAP 


35 


i 

»  ' 

\ 

Figure  7.  Sample  Label  Texts  for  Microbial  Response 

to  Environmental  Stimuli 

\ 

QUALITY  CONTROL 

UV  LIGHT:  A  EECOMT 

TA:  ISOS,  lr>T7, 

IX)  NOT  APn  S-0 
no  NOT  ADD  TOP  WVP 

» 

s 

QUALITY  CONTROL 

UV  LIGHT:  °  SECONDS 

TA:  OS,  1.00,  WT 

DO  NOT  ADD  S-9 

DO  NOT  ADO  TOP  AGAR 

•*- 

: 

DUALITY  CONTROL 

CRYSTAL  'AT Of, FT 

no 

Ann  T°P  AGAR 

1 

« 

QUALITY  ^OHTPOL 

CRYSTAL  VIOLET 

TA  PR 

add  top  Ar  a r 

P 

* 

• 

► 

t 

QUALITY  CONTROL 

CRYSTAL  VIOLET 

TA  100 

ADD  'pop  AGAR 

• 

••  ’ 

S 

QUALITY  CONTROL 

CRYSTAL  'DOLE? 

TA  1 00 

Ann  top  agap 

t 

» 

« 

DUALITY  CONTROL 

CRYSTAL  'VOLET 

TA  IS'"7- 
A DO  TOP  AGAR 

1  ' 

-  -  0 

' 

QUALITY  '"0M7R0L 

C!  'VITAL  VTOLET 

TA  ISAS 

ADD  OOP  AG A  F : 

V 

i 

» 
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Figure  7.  Sample  Label  Texts  for  Microbial  Response 

to  Environmental  Stimuli 
CONTINUED 

DUALITY  CONTROL 
CRYSTAL  VIOLET 
TA  1517 
A,nD  TOP  AC AR 


DUALITY  CONTROL 
CRYSTAL  VIOLET 
TA  1517 
ADO  TOP  AGAR 


DUALITY  CONTROL 
CRYSTAL  VIOLET 
TA  ]S?R 
ADD  TOP  AGAR 


DUALITY  CONTROL 
CRYSTAL  VI OLET 
TA  157S 
ADD  TOP  AGAR 


DUALITY  CONTROL 
/'ATT GILL  TO 
TA  np 

DO  MOT  ADD  TOP  AGAR 


DUALITY  CONTROL 
AY PIC ILL IN 
TA  ICO 

DO  NOT  ADD  TOP  AGAR 


DUALITY  CONTROL 
AMPICILLIN 
TA  1570 

1X1  MOT  ADD  TOP  AGAR 
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Figure  8 


1 

1 

\ 


Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9) 

POSITIVE  rn'iror-L 
TA  o « 
pp  ?  ir 
Ann  p-n 


POSITIVE  CO'-ITROL 
TA  °P 
BP  ?  UC 
adp  n-n 


POSITIVE  CONTROL 
TA  9P 
BP  2  !IG 
ADD  S-9 


POSITIVE  ('O-'TR0r. 
TA  99 
BP  o  UG 
ADD  S-o 


POSITIVE  CONTROL 
TA  90 
PP  ?  ur 
ADD  S~o 


POSITIVE  CONTROL 
TA  09 
RP  2  MO 
ADO  9-o 


POSITIVE  CONTROL 
TA.  3  no 
nr  o  wo 

ADD  S-9 


POSITIVE  CONTROL 
TA  1  MO 
BP  2  'JO 
.ADD  S-9 


4 
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Figure  8 


Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 

POSITIVE  CONTROL 
TA  100 
BP  ?  UG 
ADD  S-9 


POSITIVE  CONTROL 

t*  ]  no 
BP  7  DC 
ADD  S-9 


POSITIVE  CONTROL 
TA  1  nr 
BP  7  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1 00 
BP  2  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  15T7 
RP  2  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1S37 
Rr  7  !JG 
ADD  S-9 


POSITIVE  CONTROL 
TA  I?"1? 

F  P  7  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1 537 
PP  7  UG 
ADD  S-9 
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Figure  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 

pcr.mvF  oov^soi. 

TA  ]*>27 

bp  ?  tn 

ADD  S-f' 


POSITIVE  CONTROL 
TA  I  AT7 
HP  ?  in 
ADD  n-9 


POSITIVE  CONTROL 
TA  151P 
BP  2  DC 
ADD  S-9 


POSITIVE  CONTROL 
TA  1^79 
BP  2  !IG 
ADD  S-9 


r 


POSITIVE  COMTROL  , 

TA  l«y»T  ■ 

bp  ?  ir 

ADD  S-9  -  ' 


POSITIVE  CO'ITPOL 
TA  lr'2P 
BP  2  US 
ADD  0-° 


POSITIVF  CONTROL 

ta  iror 

BP  2  IJG 

add  s-9 


POSITIVE  CONTROL 
TA 

BP  ?  UO 
ADD  S-9 


9 
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Figure  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
POSITIVE  CONTROL 
TA  99, 

DM3A  20  UC 
ADD  S-9 


POSITIVE  CONTROL 
TA  9° 

DVEA  2.0  !JC 
AO!)  S-9 


POSITIVE  CONTROL 
TA  op 
D‘-'BA  20  'JO 
ADO  S-c 


POSIT I VF  CONTROL 
TA.  op 
ON  PA  20  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  99 
O'RA  20  UG 
ado  s-9 


POSITIVE  CONTROL 
TA  99 
DNBA  20  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  100 
D*PA  20  1X3 
ADD  S-9 


POSITIVE  CONTROL 
TA  100 
DMPA.  20  UC. 

ADD  S-9 


Figure  8. 


Sample  Label  Texts  for  the  Positive 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
POSITIVE  CONTROL 


t r.  inn 


no  pa  ?n  i  r, 
ADD  S-9 


Control 


POSITIVE  CONTROL 
TA  100 
DMBA  20  !JG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1 00 
DM BA  90  UG 
ADD  r-o 


POSITIVE  CONTROL 
TA  ]O0 
DMPA  20  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1537 

d.mba  tr> 

ADD  f— ° 


POSITIVE  CONTROL 
TA  1537 
DMBA  70  'JG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1537 
DM  PA  2  0  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1537 
DMBA  20  UC 
ADD  S-9 
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Figure  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  continued 

POSITIVE  CONTROL 
TA  1ST? 

Omra  70  IJG 
ADD  0-0 


POSITIVE  CONTROL 
TA 

DMRA  70  IJO 
ADD  G-9 


POSITIVE  CONTROL 
TA  153e 
DM  BA  70  UC 
ADD  S-S 


POSITIVE  CONTROL 
TA  3S3P 
DM BA  70  UC 
ADD  S-0 


POSITIVE  CONTROL 
TA  153P 
D.MPA  20  IJG 
ADD  S-° 


POSITIVE  CONTROL 
TA  153P 
DM BA  20  UG 
ADD  S-0 


POSITIVE  CONTROL 
TA  1^39 
DM BA  20  UG 
ADD  0-0 


POSITIVE  CONTROL 
TA  1S3P. 

DM  BA  ">0  UC 
ADD  ‘'-0 
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Figure  8 


5  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 

positive  control 
ta  on 
AF  ?  X 
Ann  r;-° 


POSITIVE  CONTROL 

ta  nn 
AF  7  uo 
Ann  n-s 


POSITIVE  control 
TA  00 
AF  2  uc 
AOP  S-9 


POSITIVE  CONTROL 
TA 

AF  7  X. 

Ann  s-9 


POSITIVE  CONTROL. 
TA  no 
AF  ?  UG 
a m  s-o 


POSITIVE  CONTROL 
TA 

AF  7  UC 

ado  s-° 


POSITIVE  CONTROL 
TA  inn 

Ar  7  \r, 

Ann  r-p 


POSITIVE  CONTROL 
ta  i  nn 
AF  7  I r, 

ADD  s-9 


Figure  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
{With  and  Without  S-9)  CONTINUED 

POSITIVE  CONTROL 
TA  1 00 
AF  2  I  JO 
ADD  S-9 


POSITIVE  CONTROL 
TA  ion 
AF  2  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  100 

af  2  vr 

ADD  0-° 


POSITIVE  CONTROL 
TA  100 
AF  2  IJG 
ADD  S-9 


POSITIVE  CONTROL 
TA  1E1P 
AF  2  'JG 
ADD  S-P 


POSITIVE  CONiROL 
TA  153P 
AF  2  UG 
ADD  S-9 


POSITIVE  CONTROL 
TA  153P 
AF  2  IJG 
ADD  S-9 


POSITIVE  CONTROL 
TA  lcno 
AF  2  I  JO 
ADD  S-'' 
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Figure  8 


Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
POO  ITT' 'F  CONTROL 
T A  1C-9P 
AF  ?  T, 

/\PP  c_0 


po P  TTIVF.  COMTROL 
TA  lf>?P 
AF  ?  MO 
ADD  D-° 


POfUTTVil  CONTROL 
TA  100 

MNMO  0  (JO 

DO  MOT  ADD  0-9 


POSITIVE  O'ATROL 
TA  iro 

MMMO  P  MO 

no  mot  add 


POSITIVE  00”Tpni, 
TA  1 00 
MMMO  ?  I.J0 
no  MOT  ADD  '-  -0 


POF-TTTV”  OODTp.OL 
TA  1.00 
MMMC  ?  I  JO 
DO  MO’i’  •’'DP  0-9 


PPOTTIVF  CPMTRPL 
TA.  1  on 
MVVT?  ?  UO 
no  Mryj*  ADD  0— ° 


ivr’]T,rvr  control 
TA  )0r 

MMMO  p  no 

DO  MO';  r.nr)  o-o 


Figure  8.  Sample  Label  Texts  for  the  Positive  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
POSITIVE  CONTROL 
TV  ] 515 

vnnc  in  ug 

DO  MOT  ADD  0-1 


POSITIVE  COMTPOL 
TV  1515 
ViMNG  10  UG 
DO  NOT  ADD  o-o 


POSITIVE  CONTROL 
TV  ]5VC 
MNMG  70  UG 
DO  NOT  ADD  0-1 


POSITIVE  CONTROL 
TA  1515 
MNNG  70  UG 

nr)  not  add  s-o 


POSITIVE  CONTROL 
TA  1 515 

mmmg  in  no 

DO  MOT  ADD  0-1 


POSITIVE  CONTROL 
TA  1515 
MNMG  70  UG 
DO  NOT  ADD  0-1 
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Figure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9) 

Nir.ATTVF.  CONTROL 
TA  MR 

p/\  M-\-p  ^pn  p_r» 

START  RUM 


NR0AT1  V1'.  CONTROL 

"V,  f  >  t  J 

■  / 

00  MO'i'  ADD  S~r> 
START  RUM 


MRGAVIVr:  CONTROL 
TA  ro 

DO  NO'”  Ann  S-R 
START  RUM 


A!  F.0  AT  r  VF  ^Ov,TRor , 
TA 

OC'  NOT  A  OR  S-° 

start  run 


MROATTVF  CONTROL 

TA  no 

DO  MOT  ADD  S-O 
START  RUM 


MFCATTVF  CONTROI, 
TA  OR 

00  MOT  ADR  .0-9 
‘•'TART  RUM 


NRGATIVF  ^'NTROr. 
TA  1  OP 
DO  NOT  ADD  S-° 
START  RUM 


MFCATT.VS  CONTROL 
TA  1 PP 

no  mot  ,%m  o-o 
START  RUM 


Figure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 


NEGATIVE  CONTROL 
TA  lor 
no  MOT  ADO  0-0 
CTART  RUM 


NEGATIVE  CONTROL 
TA  10n 

no  mot  Ann  s-° 

CTART  RlIM 


NEGATIVE  CONTROL 
TA  ICO 

no  not  Ann  s-9 
START  RUN 


NEGATIVE  CONTROL 
TA.  \00 
no  NOT  ADD  S-9 
START  RUN 


MFC  ATT  vr  CONTROL 
TA  1535 
DO  NOT  ADD  S-n 
START  RUM 


NEGATIVE  CONTROL 
TA  1535 
DO  NOT  ADD  S-9 
START  RUM 


NEGATIVE  CONTROL 
TA  15?  5 
DO  NOT  ADD  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  1 535 
DO  MOT  .  n  <;-S 
START  RUM 
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I igure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
’•'HCATTVK  O'  '"'TDOr, 

TA 

pO  Kirn  A,pp  c:_n 
OVAIO  NUN 


MFDATTVC'  COVTHOr. 
TA 

no  Nirrp  Arn  p,-o 

START  R!0' 


‘HiCATi  vi-;  ror'TRor. 

T,A  ]  r,->  n 

no  Wf>T  ADD  g_r> 

'•TArr  on:-' 

MirAi  ivK  rovTP.ni, 

■PA. 

no  MPIT  .M.o  0-0 
START  RUN' 


MRGATTVr.  f’0>TROL 
TA  1!ST7 

p,n  vip'p  p  pp  r-_n 

start  r?i’v 

NFS ATT VF  cnMT'ROr, 

•TA  tc;T'> 

DO  r  i07  Ann  <;_o 
r*T'\  f '  0(im 


7  vi 1  ',0',-Tn,'L 

TA.  ] r 

no  vot  App  c_o 
OTA  I'. !’  RIJM 


NFOTIVF  OOVTSOT. 
TA  1017 

no  nsot  a"p  s--° 

START  I  T’ 
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Figure  9 


Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 
MFGATTVF  CONTROL 
TA  153P 

00  MOT  ADD  0-0 
START  RUN 


NEGATIVE  CONTROL 
TA  153P 

00  MOT  *PD  S-0 
START  RlfM 


NEGATIVE  CONTROL 
TA  ]C.V* 

00  AJOT  ADO  S-9 
START  RUM 


NEGATIVE  CONTROL 
TA  193R 

DO  MOT  ADD  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  151E 

DO  NOT  AL'D  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  \S3S 

DO  NOT  ADD  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  0? 

ADD  E-° 

START  RUM 


NFCATTVE  CONTROL 
TA  on 
ADD  S-S 
START  RUN 
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Figure  9.  Sample  Label  Texts  for  the  Negative  Control 

Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 

V. 

NFO  v'  TV'f.  '•V'MTjlOL 

T* 

— l 

-  . 

A!  T<  C-e 

> 

START  RUM 

;  * 

a 

hft:?  ttvf  control 

TA  w 

~3 

> 

,\t t>  r-'i 

start  rum 

MRC^TT'/F  COMTRPL 

TA 

Ann  s-«> 

START  RUN 

J 

V 

* 

• 

m fx ;a  v  t vr  r.c  wrnor , 

fpfx  OO 

J 

At-ip  '’,-n 

• 

ST''!  T  RUM 

1C 

rjmrtATIVF  CONTROL 

TA  i  no 

4 

«■ 

. 

^pp.  <-;_q 

flTART  Rl?v 

93 

MFSATIVR 

TA  1  no 

/'TP  S-n 

START  PM‘I 

1 

’  • 

MhJSATJVr:  CONTROL 

* 

TA  100 

APP  n~n 

START  RUM 

V 

MRCATTVF  'T**iTP0f. 
ta  i  nn 

Ann  s~° 

START  RIM 

- 

r  -  • 
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Figure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9),  CONTINUED 
NEGATIVE  CONTROL 
TA  300 
ado  0-9 
START  RUN 


NEGATIVE  CONTROL 

ta  inn 

ADO  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  15^5 
ADD  S-Q 
START  RUN 


NEGATIVE  CONTROL 
TA  1535 
ado  s-p 
START  RUN 


NEGATIVE  COATROL 
TA  1 
ADO  S-P 
START  RUN 


NEGATIVE  CONTROL 
TA  1535 
ADD  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  1535 
ADD  S-Q 
START  RUN 


NEGATIVE  CONTROL 
TA  1535 
Am  S-P 
START  RUN 


Figure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUE 

MpV  ( YV .vpj.  ->j 

TA 

/yrjn  f'— <' 

START  I'"-' 


MnOVP7\’r‘  rv^-ppor. 
TA  1r^~ 
apo  ;;-9 
START  ?<Ur ' 


NRSATTVK  COMT-IOI.. 
TA  JS'5'7 

atd 

5-TART  f!l jv 


NKCATTVE  Of  "TROt 
TA  ]  F-.T7 

apd  s~n 

START 


Ktpr.  vr  r W.  CO>'TP.<  >L 

TA  1  r'?'7 

ARO  R_H 

ST'-f-.T  <«!•■' 


NECATT^r,  0CMTR5M, 
TA  ISl? 
q_0 

START  RUM 


VVT.AA  JVE  CfiN'TROL 
T A  1^37 
\  rr:  r.-o 

START  R'.JV 


MF/V'.TrVF:  C1  v-,TF'r'I , 
TA  lSir 
A  HR'  n-o 

start  pip* 
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Figure  9.  Sample  Label  Texts  for  the  Negative  Control 
Responses  of  Microbial  Strains 
(With  and  Without  S-9)  CONTINUED 


NEGATIVE  CONTROL 
TA  151B 
ADD  S-9 
START  RUN 


NEGATIVE  CONTROL 
TA  ISIS 
ADD  S-9 
START  RUM 


NEGATIVE  CONTROL 
TA  15.99 
A 00  5-9 
START  PUN 


NEGATIVE  CONTROL 
TA  .1599- 
ADD  S-9 
START  RUN 


Figure  10. 


Sample  Label  Texts  for  Dilutional  Control 
Check  for  a  Test  Compound 


DT  LUT 1 OMA  L  CONTROL 
COMPOUND:  CM  PND  'M 

Ann  mo  onr.AMTo.Mn 
no  NOT  ADO  s-o 


m  LUT  TOMA  r,  CONTROL 
C'A'I'OUNn:  CD  I  Ain  ,‘‘i 
AOO  MO  onCAfiXDMC 

r v.  mot  ado  n-o 


ot  u.rr  t ova  l  comtpol 

COMPOUND:  ompmp  -p 
ADO  Nf')  OI'oav 
DO  NOT  ADO  0-0 


OT  LUT  TOMA  L  CO’  'TROT. 
COMPOUND:  CMPM*'.  'M 
APD  N'}  ORC ANTONS 
DO  MOT  A’  0  -0 


DH.UT10MAL  CONTROL 
CO’- POUND:  OINn  •' l 
AIT'  NO  OPCANTOMf? 
Af;p  c’._q 


OTL.!  ITTnMAT.  CONTROL 
COMPOUND:  CNP'ip  ?t 
APP  NO  ODCAI'TOMO 
ADO  0-0 


n t  li  rr tomat.  o<t.itppl 

CO' TO’ IMP:  OMp-ir  H 

ado  mo  oncAMTOM^ 

APP  c..n 


dilutional  Control 
COVPV  ivp;  nv\p\in  'M 
APP  Mp  ORC.^NT^^ 
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gure  11.  Sample  Label  Texts  for  a  Test  Compound 
(With  and  Without  S-9) 

TEST  SUBSTANCE 
TA  1533 

COMPOUND:  CMPND  !*i 
DILUTION :  ? 

m  rjQT  ADD  0-0 

TEST  SUBSTANCF 
TA  153E 

COMPOUND:  CMPND  ?] 

DILUTION;  ^ 

no  not  ado  s-o 

TEST  SUBSTANCE 
TA  1533 

COMPOUND:  CMPND  ^1 
DILUTION:  3 

DO  NOT  .ADD  0-0 

TEST  SUBSTANCE 
TA  153P 

COMPOUND:  CMPND  «1 
DILUTION:  *> 

iX)  MCT  ADD  S-° 

TFST  SUBSTANCF 
TA  IB^S 

COMPOUND:  Cmpnd  SI. 

DILUTION:  0 
no  MOT  ADD  S-9 

TFST  SUBSTANCE 
TA  153F 

COMPOUND:  CMpNn  M 
DILUTION:  ? 

DO  NOT  ADD  S-9 


Figure  11 


Sample  Label  Texts  for  a  Test  Compound 
(With  and  Without  S-9) 

CONTINUED 

TEST  SUBSTANCE 
TA  159P 

COMPOUND:  CMPND  9? 

DILUTION:  7 

ADD  S-9 

TEST  SIJPSTAMCF 
TA  1C3P 

COMPOUND:  CM  PND  »? 

DILUTION:  7 
ADD  S-9 

TEST  SUBSTANCE 
TA  1  sir 

COMPOUND:  CMPMD  ?■> 

DILUTION:  9 
ADD  S-9 

TEST  SUBSTANCE 
TA  153S 

COMPOUND:  (>u*JP  ’!? 

DTLin’TON:  9 
Ann  s-9 

TEST  SI  IHf’TAUCE 
TA  159? 

compound:  cmpnd  »:> 

DILUTION:  9 
AI  D  S-9 

TEST  SUBSTANCE 
TA  .159? 

COMPOUND;  CMPMD  *?. 

DILUTION:  ? 

ADD  S-9 


